The synergistic activity of triclosan and ciprofloxacin on biofilms of Salmonella Typhimurium.
Triclosan is a biocide whose wide use has raised a debate about the potential benefits vs. hazards of the incorporation of antimicrobials in consumer products. The purpose of the present study was to determine whether exposure of biofilms of Salmonella enterica serovar Typhimurium to triclosan influences the tolerance of the bacteria towards antibiotics such as ciprofloxacin and vice versa. A synergistic antibiofilm activity was observed when the biofilms were treated with triclosan before or together with ciprofloxacin, and an additive activity was observed with planktonic cells. For example 500 microg mL(-1) triclosan and 500 microg mL(-1) ciprofloxacin reduced the number of viable cells in the biofilm by 1.6 and 0.5 log, respectively. However, the sequential treatment of 500 microg mL(-1) triclosan followed by ciprofloxacin resulted in 4.8 log reduction. Combination indexes (CI) for biofilms treated with triclosan followed by ciprofloxacin were 0.7, 0.32 and 0.25 for reduction of 90%, 99% and 99.9%, respectively, indicating a synergism. For planktonic cells, CIs were 1+/-0.1, indicating an additive effect. Therefore, it was suggested that triclosan weakens the ability of biofilm-associated cells to survive exposure to ciprofloxacin in the biofilm, probably by improving the permeability or the activity of ciprofloxacin.